Megaloblastic anemias are a group of hematologic disorders in which abnormal DNA synthesis causes blood and bone marrow disorders. This type of anemias occurs as a result of folic acid deficiency or impaired vitamin B12 absorption. The prevalence of this type of anemia is highly variable worldwide and megaloblastic anemia caused by lack of vitamin B12 (cyanocobalamin) is rare during pregnancy [1]. In this case report, we report follow-ups conducted for a pregnant 33-yearold woman, G2, P1, with a history of previous natural childbirth who attended Kamali Hospital due to labor pain associated with severe thrombocytopenia. Although this woman was injected 10 units of PLT and also vitamin B12 (cyanocobalamin), folic acid and corticosteroids in the course of treatment, her platelet level has not yet returned to normal levels after 6 months and she is still being treated.
Introduction
After anemia, thrombocytopenia is the most common pregnancy disorder among blood disorders and occurs in 10% of pregnancies [2] . Thrombocytopenia in pregnant women may be associated with maternal and neonatal complications [3] . Gestational thrombocytopenia is defined as platelet count less than 150,000 per microliter [4] . If the platelet count is between 100,000 to 150,000 per microliter, thrombocytopenia is mild and if it is less than 100,000 per microliter it is severe [5] [6] . Gestational thrombocytopenia has different reasons that are sometimes similar in terms of clinical symptoms and it may be difficult to determine the exact cause [7] . Gestational throm-bocytopenia constitutes 74% of thrombocytopenias; 21% of them are due to hypertension and 4% are due to Idiopathic Thrombocytopenic Purpura (ITP) and in rare cases are due to gestational fatty liver, Disseminated Intravascular Coagulation (DIC), Thrombotic Thrombocytopenic Purpura (TTP) and antiphospholipid antibody syndrome [8] .
Megaloblastic anemias are one of the causes of pancytopenias, a group of hematologic disorders in which blood and bone marrow disorders are caused by abnormal DNA synthesis [9] . This type of anemias occurs as a result of folic acid deficiency or impaired absorption of vitamin B12 (pernicious anemia) caused by severe Addison's anemia, complete or partial resection of stomach, resection of the ileum and the overgrowth of bacteria in the intestines and Crohn's disease [1] . Red blood cells may be macrocytic, normocytic or microcytic. Sometimes megaloblasts are seen in the blood smear; the sign of definitive diagnosis. The number of white blood cells can be decreased, increased or normal, but leukopenia is common. Thrombocytopenia is common, but has variable ranges. Blood bilirubin may increase. The definitive diagnosis is confirmed by bone marrow changes (with the simultaneous presence of megaloblasts and normoblasts). Almost all of megaloblastic anemias result from reduced absorption of vitamin B12 or folic acid deficiency.
Its prevalence throughout the world varies greatly and megaloblastic anemia caused by vitamin B12 deficiency (cyanocobalamin) is very rare during pregnancy.
This type of anemias causes curable anemias and pancytopenias; as a result its diagnosis and treatment are cost effective for patients and the society [10] . Typically, these diseases are diagnosed by low plasma folic acid levels (the first biochemical sign), hyper pigmentation of neutrophils (the first morphologic sign), significant increased Mean Corpuscular Volume (MCV), megaloblastic erythropoiesis in the bone marrow; although, there may be a slight anemia or vitamin B12 deficiency in pernicious anemia with neurological disturbances with normal MCV [11] .
Fetus with severe thrombocytopenia is at the risk of acute bleeding, including intracranial hemorrhage. However, there is a less risk of having a baby with thrombocytopenia for women whose thrombocytopenia is diagnosed for the first time during pregnancy and who have no previous history [12] [13] .
Matthews from the UK reported the prevalence of thrombocytopenia as 6.3%, but maternal and neonatal complications were not reported [14] ; whereas Zhang from China reported severe bleeding during childbirth in 11.7% of patients with thrombocytopenia [15] . The prevalence of thrombocytopenia was reported 8.8% by Modarresnejad in Kerman and 5.2% in Babol [2] .
Megaloblastic anemia is rarely seen in America and almost all cases are caused by folic acid deficiency and no precise figures have been provided so far about megaloblastic anemia in Iran.
Case Report
We followed up a pregnant 33-year-old woman with gestational age of 37 weeks and 3 days with a previous history of natural childbirth who was experiencing her second pregnancy and was hospitalized in Kamali Maternity Hospital due to labor pain with significant thrombocytopenia (PLT: 27000). Her blood tests are shown in Table 1 .
Since thrombocytopenia in pregnant women may associated with maternal and neonatal complications, the first step of medical team (including hematologist-oncologist, internal physician, gynecologist and midwives responsible for the patient) when they visited the patient was a quick demand for reservation and preparation of 10 units of PLT for infusion and ask consultation with hematology and internal physicians. Then we reviewed her medical records and found that she had no thrombocytopenia history during her previous pregnancy and used no supplements such as folic acid until the 28 th week of pregnancy. Early pregnancy tests showed 130,000 platelets in this pregnancy and 59,000 in week 28. After consultation with a hematologist, bone marrow biopsy and measurement of serum vitamin B12 were ordered. Once megaloblastic anemia in pregnancy was diagnosed in her, she underwent medication therapy including prednisolone tablets (50 mg) twice a day for two months tapered to one tablet (50 mg) per day, and half a tablet (25 mg) for every other day in the last month, folic acid tablets (1 mg) daily with calcium, and vitamin B12 and B6 injections three times a week for 3 weeks during the last 21 days. In addition, visits with a hematologist and a gynecologist were continued every 2 weeks until the 28 th weeks, and then every week. During the series of tests carried out, platelet count did not change, and platelet and hemoglobin decreased more during the last days until spotting with labor pain occurred and she presented to Kamali Hospital.
After hematology consultation and due to a severe reduction in platelet count (below 100,000), 10 units of PLT were requested for injection, the preferred method of natural childbirth was advised and there was no need for blood transfusion until hemoglobin was reduced to less than eight. CBC, Diff, SGOT, SGPT, Billi (T, D), BS, BUN, and Cr tests were ordered, and the results were within normal ranges.
Internal consultant also requested dexamethasone (80 mg) tds along with prednisolone as per order. Pantoprazole (40 mg) bd with solution therapy (2.3, 1.3) bd was ordered until the time of childbirth. All measures required were performed carefully. After completion of PLT transfusion, CBC was checked again whose values are presented in Table 1 . During the course of treatment, within 18 hours, the patient's amniotic sac suddenly ruptured, amniotic fluid was clear, the active childbirth process began, and the patient had a natural childbirth within eight hours with the help of a professional midwife and a gynecologist. Then, a baby girl was born with Apgar score of 9 -10 and weight of 2800 g. Baby was transferred to neonatal department for further investigation and the mother was transferred to the intensive care unit one hour after childbirth.
Medication therapies after childbirth included tablets of folic acid (1 mg) per day, a dose of vitamin B12 injection and continuing pantoprazole for 24 hours and prednisolone by the patient, and another hematology consultation. After the patient visited the hematologist again, the injection of two units of packed red blood cells was ordered due to hemoglobin drop to 7.2 and then CBC was checked again within six hours. Then the hematologist asked for another visit three to four days after discharge. Measures were performed and after 24 hours of childbirth, the patient moved to postpartum department where she was monitored 48 hours and dexamethasone was reduced to one dose per day and her platelet count reached 80,000. Then the patient was advised to continue prednisone and visit the hematologist again within the next three days at discharge. We followed up the patient by telephone a week later and found that her prednisolone dose was being tapered by the hematologist and was supposed to be discontinued within two weeks. Medications administrated included ferrous sulfate and folic acid tablets, which are still being used. Platelet count during the first week and the first month reached 84,000 and 80,000, and hemoglobin reached 8.5 and 9, respectively. Now, after 6 months of her childbirth, her platelets count is 94,000 and hemoglobin is 9.7, and her treatment will be continued by visiting the hematologist every two to three months until her platelets count reaches 100,000.
Discussion
Megaloblastic anemia in pregnancy may occur in all pregnant women, either primigravida or multigravida. It often occurs in pregnant women under the age of 35 years and multifetal pregnant women and sometimes out of childbearing age. In pregnancy, this type of anemia is usually observed in the third trimester or postpartum period. General symptoms include general weakness, poor appetite and shortness of breath, accompanied by frequent gastrointestinal discomforts such as nausea and vomiting in more than 40% to 50% of women involved, diarrhea, heartburn and palpable splenomegaly (30%). However, unlike non-pregnant women with this type of anemia who present to treatment centers with central nervous system symptoms [16] , the central nervous system is not involved in pregnant women. Some people present to medical centers because of infection or blood poisoning and then are diagnosed with severe anemia through tests. However, the fetus and placenta extract folate from maternal circulation so efficiently that the fetus will not develop anemia even if the mother suffers severe anemia. It is important because the thrombocytopenia increases labor and postpartum hemorrhages.
In the case reported by Suarez (1951), only purpura and splenomegaly were observed and the patient was hospitalized with suspected aplastic anemia or allochemia and was diagnosed with megaloblastic anemia by bone marrow biopsy [10] . Sekhar reported three cases of pernicious anemia in non-pregnant women with normal MCV and different symptoms of dyspnea and hemoptysis, diabetes, gastritis, hepatitis C, ataxia, and numbness in the extremities, syncope or skin rashes diagnosed with severe vitamin B12 deficiency, bone marrow and pancytopenia [17] . Others have also reported megaloblastic anemia associated with other diseases in non-pregnant women [18] ; megaloblastic anemia is not studied in pregnant women perhaps because of its rare prevalence. However in our case, the mother did not have any of the clinical symptoms mentioned and had not experienced them before and her decreased platelet count in the second trimester led to follow-up and diagnosis, and the methods used for diagnosis were similar.
Star, Pradat, Kelton et al. noted using prednisolone (1 mg/kg) for the treatment of thrombotic disorders in the first and second trimesters until it was effective and then tapering it to the lowest effective dose, and, if necessary, using corticosteroids with great caution, IVIg and finally splenectomy in unresponsive cases [19] [20] . The visit was advised as every 2 weeks after the 28 th weeks and each week after the 36 th weeks [21] , which concurs with our study.
For childbirth method and termination of pregnancy, Klein from Germany reported nine out of sixteen cases of gestational thrombocytopenia to have natural childbirth and five to have cesarean delivery. Sekhar reported six out of eight cases of gestational thrombocytopenia to have natural childbirth and two to have cesarean delivery [17] . In our case, the childbirth was natural.
In recent years, few studies have been conducted on megaloblastic anemia in pregnancy, which can be attributed to its different prevalence rates in countries or a diet rich in vitamins and folic acid in pregnancy in most countries that prevents neural tube defects of the fetus and its rare incidence [22] . But due to sudden onset of anemias, which may lead to serious consequences during pregnancy and postpartum, it is clear how the second trimester screening tests to check anemia, even with normal blood parameters in the first trimester are effective in the prevention and treatment of anemia developed during pregnancy.
Conclusion
It is suggested that physicians ask about using supplements at each visit during pregnancy and remind clients the possible risks of not using those supplements, and in such cases, order necessary tests earlier than scheduled to prevent the deterioration of their condition.
